Atorvastatin prevents angiotensin II-induced vascular remodeling and oxidative stress.
Angiotensin II (Ang II) modulates vasomotor tone, cell growth, and extracellular matrix deposition. This study analyzed the effect of atorvastatin in the possible alterations induced by Ang II on structure and mechanics of mesenteric resistance arteries and the signaling mechanisms involved. Wistar rats were infused with Ang II (100 ng/kg per day, SC minipumps, 2 weeks) with or without atorvastatin (5 mg/kg per day). Ang II increased blood pressure and plasmatic malondialdehyde levels. Compared with controls, mesenteric resistance arteries from Ang II-treated rats showed the following: (1) decreased lumen diameter; (2) increased wall/lumen; (3) decreased number of adventitial, smooth muscle, and endothelial cells; (4) increased stiffness; (5) increased collagen deposition; and (6) diminished fenestrae area and number in the internal elastic lamina. Atorvastatin did not alter blood pressure but reversed all of the structural and mechanical alterations of mesenteric arteries, including collagen and elastin alterations. In mesenteric resistance arteries, Ang II increased vascular O(2)(.-) production and diminished endothelial NO synthase and CuZn/superoxide dismutase but did not modify extracellular-superoxide dismutase expression. Atorvastatin improved plasmatic and vascular oxidative stress, normalized endothelial NO synthase and CuZn/superoxide dismutase expression, and increased extracellular-superoxide dismutase expression, showing antioxidant properties. Atorvastatin also diminished extracellular signal-regulated kinase 1/2 activation caused by Ang II in these vessels, indicating an interaction with Ang II-induced intracellular responses. In vascular smooth muscle cells, collagen type I release mediated by Ang II was reduced by different antioxidants and statins. Moreover, atorvastatin downregulated the Ang II-induced NADPH oxidase subunit, Nox1, expression. Our results suggest that statins might exert beneficial effects on hypertension-induced vascular remodeling by improving vascular structure, extracellular matrix alterations, and vascular stiffness. These effects might be mediated by their antioxidant properties.